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(54) METHOD FOR CALCINING HONEYCOMB STRUCTURAL BODY OF CERAMICS 

(57)Abstract: 

PURPOSE: To prevent cracking in the inside and end parts of a honeycomb structural body and 
to execute good calcination by increasing or decreasing the concn. of 02 in a calcination 
atmosphere particularly in the temp, region where a molding assistant or pore increasing agent 
hardly burns or the temp, region where said assistant or agent burns. 

CONSTITUTION: The molding assistant and/or pore increasing agent is added to the mixture 
composed of raw materials having prescribed grain sizes and the mixture is plasticized to form a 
deformable batch. This batch is molded by an extrusion molding method and the molding is dried 
to form the molding of the honeycomb structural body. While the temp, difference between the 
inside part and outside part of the molding is measured, the combustion of the molding assistant 
or the pore increasing agent is controlled by increasing or decreasing the concn. of the 02 in 
the atmosphere and the molding is calcined. The honeycomb structural body of the ceramics 
which has no cracks in the inside and end parts and is not internally eroded, has the uniformized 
internal and external characteristics and is satisfactory calcined is thereby obtd. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The method of calcinating the ceramic honeycomb structure object characterized by making the 
oxygen density in a firing environments increase or decrease in the approach of calcinating a ceramic 
honeycomb structure object under a predetermined ambient atmosphere and predetermined temperature, in 
the temperature field or the burning temperature field in which a shaping assistant or a pore forming 
material cannot burn easily. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to the suitable calcinating method to calcinate a ceramic honeycomb structure object. 
(Prior art) 

After extruding ceramic **** which mixed and obtained the ceramic raw material, the shaping assistant, or 
the pore forming material and producing a ceramic honeycomb structure object conventionally, the 
produced ceramic honeycomb structure object was calcinated at the continuous furnace or the independent 
furnace under predetermined temperature, and the final ceramic honeycomb structure object had been 
acquired. 

(Object of the Invention) 

In baking of this honeycomb structure object, a ceramic raw material is mixed, for example, pore forming 
materials, such as shaping assistants, such as organic binders, such as methyl cellulose, a carboxymethyl 
cellulose, poly vinyl alcohol, starch paste, wheat flour, and a glycerol, and a surfactant, a wax, or graphite, 
starch, and a sawdust, have the unique property expressed below. In heating from the outside of a 
honeycomb structure object, once these shaping assistant or a pore forming material is hard to be heated and 
burns, it has the property referred to as burned and generating heat rapidly (the temperature which moreover 
burns by each assistant differing). This accumulates and a big temperature gradient occurs between the 
interior of a honeycomb structure object, and a lateral part. This accumulated, the crack occurred in the 
interior and the end face of a honeycomb structure object according to such a temperature gradient, and the 
interior had melted. Moreover, the property of the inside-and-outside section of a product might become 
uneven by the inflammable difference in the inside-and-outside section of the ceramic honeycomb structure 
object of a shaping assistant or a pore forming material (for example, only in the part which burned rapidly, 
a pole diameter may become large when a pore forming material burns rapidly). Therefore, although a 
programming rate is made late and he was trying to suppress internal rapid generation of heat in the former 
in order to prevent the ununiformity of {generating of a crack, an internal erosion, and the property of product 
inside and outside, if a programming rate makes it slow, firing time will become long, and there is a trouble 
of if the worst happens saying manufacture effectiveness. 

The purpose of this invention solves the above-mentioned trouble, and is to use the efficient calcinating 

method as an offer plug. 

(The means for solving a technical problem) 

The method of calcinating this invention is characterized by making the oxygen density in a firing 
environments increase or decrease by the way in the temperature field or the burning temperature field in 
which a shaping assistant or a pore forming material cannot burn easily. 
(Work for) 

On the other hand by this invention, a shaping assistant or a pore forming material burns, and it is a****** 
temperature field. In order to increase the oxygen density of a firing environments, to make these shaping 
assistant or a pore forming material burn compulsorily, to make the oxygen density in an ambient 
atmosphere low in the rapid combustion zone of another side and to control combustion, It is controlled that 
the temperature gradient of the interior of the ceramic honeycomb structure object under baking and a lateral 
part arises, and while being able to prevent effectively that a crack and an internal erosion occur at the 
interior and the edge of a honeycomb structure object, the vertical internal and external quality characteristic 
of a product can be made into homogeneity. And since it is not necessary to make a programming rate late, 
manufacture effectiveness can be improved. 
(Example) 
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In calcinating the ceramic honeycomb structure object of this invention, first, the raw material of 
predetermined grain size is mixed, consider as the deformable batch which added the shaping assistant 
and/or the pore forming material to this mixture, and was plasticized, and let this plasticized batch be the 
mold goods dried after shaping by the extrusion-molding method. Subsequently, by this invention, 
measuring a temperature gradient with the lateral part inside mold goods, the oxygen density of an ambient 
atmosphere can be fluctuated, combustion of a shaping assistant or a pore forming material can be 
controlled, mold goods can be calcinated, and a ceramic honeycomb structure object can be acquired. In this 
case, in order to measure the temperature gradient of the interior of mold goods, and a lateral part, at least 
two thermocouples are arranged to specific mold goods at the interior and a lateral part, respectively. There 
are a forward temperature gradient and a forward negative temperature difference in the temperature 
gradient of the interior of a honeycomb structure object and the lateral part which are measured by this 
thermocouple. A forward temperature gradient means that internal temperature other than the combustion- 
temperature field of a shaping assistant or a pore forming material becomes lower than the temperature of a 
lateral part, and a negative temperature difference means that internal temperature becomes higher than the 
temperature of a lateral part for those generation of heat in the combustion- temperature field of a shaping 
assistant or a pore forming material. Such a temperature gradient catches the field which just changes from 
negative [ which is replaced with negative from forward / the field or negative ], and controls the oxygen 
density in an ambient atmosphere. Wheii actual, control of the oxygen density in an ambient atmosphere can 
consider the following means fundamentally. 

1) When increasing the oxygen density in a furnace, introduce more ** diffusion air, and make the excess 
air ratio of a burner increase. 

** Add oxygen gas to the combustion gas of a burner. 

2) When decreasing the oxygen density in a furnace, reduce the amount of combustion products of a ** 
burner, and lower an excess air ratio. 

** Add nitrogen gas to the combustion gas of a burner. 

Moreover, in order to control an oxygen density correctly, an oxygen sensor is arranged in the ambient 
atmosphere in a furnace. Furthermore, since a pore forming material cannot disappear very much easily 
shortly once it burns while there is little contact into the oxygen in a firing environments and it cannot burn 
easily, since it is contained inside the honeycomb structure object, it is good to make a combustion ambient 
atmosphere into a superfluous oxygen density. 

In addition, it is desirable to choose what chooses the thing suitable for an application as a shaping assistant, 
for example from organic binders, such as methyl cellulose, a carboxymethyl cellulose, poly vinyl alcohol, 
starch paste, wheat flour, and a glycerol, a surfactant, a wax, etc., and suits, for example out of graphite, 
starch, a sawdust, etc. as a pore forming material. 

It mixes at a preparation rate that example 1 raw material serves as a mullite presentation with a kaolin and 
an alumina, and a glycerol or a surfactant is added to this mixture as a shaping assistant, and it plasticizes, 
and fabricates, and dry mold goods are prepared. 

The inside of the furnace of the independent furnace 1 1 as shows these mold goods 10 in Fig. 1 is laid in the 
shelf 13 on the movable truck 12, and it calcinates on conditions as shown in Table 1. Moreover, it faces 
calcinating, and as a temperature up means, it is good between the stanchions of the outside of a shelf 13, 
although the burner 14 for combustion inserted in both furnace walls is used to arrange the direct fire 
prevention plate 16 of a solid which consists of a mullite mixing base so that direct fire may not hit mold 
goods 10, i.e., a ceramic honeycomb structure object. 

In order to arrange two thermocouples 1 7 in the interior and lateral part and to measure the oxygen density 
of the ambient atmosphere in a furnace further to one in the mold goods 10 furthermore laid in the 
independent furnace 1 1 , it arranges so that the oxygen sensor detection section 1 8 may penetrate a furnace 
wall and may be located in the building envelope of the independent furnace 1 1 . 
Preferably, an ambient atmosphere forms the shelf board opening 19 in the interior of the honeycomb 
structure object 10 at each good honeycomb structure object 10 of a shelf board 15 and the good part which 
counters so that it may continue, the flueway 21 which penetrates a truck 12 and leads to the external 
exhaust air blower 20 through a blast furnace bottom is formed, and you may make it lose the bottom of the 
temperature of the interior of a honeycomb structure object, and the exterior. 

Equipment arrangement is carried out, and such after a maximum temperature fixed temperature and held it 
at 1400 degrees C for 2.5 hours, it was made to carry out a temperature up, and to descend by 150 degrees C 
in temperature fall rate, and hr. 

The result of having calcinated as mentioned above is described in Table 1 . 
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Although the temperature gradient of the interior of a Plastic solid and a lateral part had changed to negative 
at 200-300 degrees C of temperature fields for generation of heat of a shaping assistant and the temperature 
gradient was also as large as 1 00 degrees C at the maximum when not controlling the oxygen density in an 
ambient atmosphere like before so that he could understand from Table 1 By the samples 1 and 2 of this 
invention article which made the oxygen density 1 0% in this temperature field, the negative temperature 
field became 200-400 degrees C and 150-350 degrees C, respectively, and that temperature gradient also 
became small with 20 degrees C and 30 degrees C at the maximum, respectively. 
When the pole diameter difference (mu) of crack (%) and the incidence rate of a burned product which 
performed such baking, internal erosion (%) and an incidence rate, and product inside and outside was 
inspected, in this invention article, the crack incidence rate was zero to the crack incidence rate having been 
55% in the comparison article especially. 

It mixed at a preparation rate that example 2 raw material serves as a cordierite presentation with talc, a 
kaolin, and an alumina, starch paste or methyl cellulose was added to this mixture as a shaping assistant, a 
sawdust or graphite was further added as a pore forming material, and it plasticized, and fabricated, dry 
mold goods were prepared, these mold goods were laid in the shelf of the independent furnace 1 1 like the 
example 1, and it calcinated on conditions as shown in Table 2. After that, at 1350 degrees C of maximum 
temperatures, it presupposed that it is fixed, and temperature was held for 6 hours and lowered. This result is 
described in the following table 2. 
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In the case of the comparison article which does not control the oxygen density of the ambient atmosphere 
in a furnace like before, so that he can understand from Table 2 It changes to a negative temperature 
difference at 200-300 degrees C of temperature fields, and 600-900 degrees C. The temperature gradient is 
120 degrees C and 80 degrees C at the maximum, respectively, and it becomes a forward temperature 
gradient at 500-800 degrees C of temperature fields, and when the absolute-temperature difference is 80 
degrees C, it is the temperature field which changes to said negative temperature difference in this invention 
article 1 and 2. In these temperature fields, the absolute-temperature difference became [ by having made the 
oxygen density in an ambient atmosphere into 8%, 10%; 6%, and 9% respectively ] small at the maximum 
with 25 degrees C, 30 degrees C; 15 degrees C, and 20 degrees C, respectively. Moreover, in the 
temperature field of said forward temperature gradient, the temperature gradient in these temperature field 
became 50 degrees C by making the oxygen density in an ambient atmosphere into 21%. 
Although crack (%) and an incidence rate, the internal erosion incidence rate (%), and the pole diameter 
difference (mu) were inspected for the burned product which performed such baking by inspection, it was in 
the condition with all good [ this invention article ]. Moreover, if it is in the honeycomb burned product of 
this quality of cordierite especially, in the comparison article which did not control an oxygen density, the 
average pole diameter difference of product inside and outside is small with 2micro and 0.5micro in this 
invention article to having been 15micro. 

this invention is not limited to the above-mentioned example, and if it is this contractor, it can be changed 

into versatility. 

(Effect of the invention) 
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According to the baking approach of the ceramic honeycomb structure object of this invention, so that 
clearly from the place explained to the detail above In the combustion-temperature field of a shaping 
assistant and/or a pore forming material, the oxygen density of a firing environments by decreasing In the 
temperature field in which rapid generation of heat of these assistants is controlled, and a pore forming 
material and/or a shaping assistant cannot burn easily conversely In order to promote these combustion by 
increasing the oxygen density in an ambient atmosphere, The internal and external temperature gradient of 
the honeycomb structure object at the time of baking is decreased, therefore the interior of a honeycomb 
structure object and an edge cannot be made to be able to generate a crack or an internal erosion, an internal 
and external property can be equalized, and good baking can be performed. 

And since it is not necessary to make a baking rate late, firing time can become short and manufacture 
effectiveness can be raised. 



[Translation done.] 
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[Translation done.] 
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